Amino acid neurotransmitter release in the preoptic area of rats during the positive feedback actions of estradiol on LH release.
To investigate the role of amino acid neurotransmitters in the regulation of LH secretion in ovariectomized (ovx) rats with or without estrogen substitution, we measured the release rates of gamma-aminobutyric acid (GABA), taurine, glycine, aspartate, glutamate, homocysteic acid, and also of the neurally inactive amino acids serine and glutamine in push-pull perfusate samples of the preoptic/anterior hypothalamic area (PO/AH) collected at 30-min intervals. To achieve this we had to develop a highly sensitive assay utilizing phenylisothiocyanate prederivatization which was followed by HPLC chromatography. In confirmation of our earlier results we observed again a conspicuous drop of preoptic GABA release prior to and during the time of estrogen-induced LH surge. In addition, the release rates of the excitatory amino acid neurotransmitters aspartate and glutamate in the PO/AH increased during this time. Interestingly, also secretion of taurine and glycine was increased during the LH surge, whereas preoptic release rates of serine and glutamine and of homocysteic acid, the putative endogenous ligand of the so-called N-methyl-D-aspartate receptor, remained unchanged. No such changes of amino acid neurotransmitters release rates were observed in ovx rats. This finding underlines that the changes of amino acid secretion in ovx estrogen-primed rats are likely due to the influence of the steroid rather than due to a diurnal rhythm. We conclude that GnRH neurons are under a tonic inhibitory tone exerted by GABA which is relieved during the time of the estrogen-induced LH surge. During this time, aspartate and glutamate may have additional stimulatory effects on GnRH neurons.(ABSTRACT TRUNCATED AT 250 WORDS)